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Abstract
Background: Food prepared away from home has become increasingly popular to U.S. families,
and may contribute to obesity. Sales have been dominated by fast food outlets, where meals are
purchased for dining away from home or in the home. Although national chain affiliated fast-food
outlets are considered the main source for fast food, fast foods are increasingly available in
convenience stores and supermarkets/grocery stores. In rural areas, these nontraditional fast-food
outlets may provide most of the opportunities for procurement of fast foods.
Methods: Using all traditional and nontraditio nal fast-food outlets identified in six counties in rural
Texas, the type and number of regular and healthiermenu options were surveyed using on-site
observation in all food venues that were primarily fast food, supermarket/grocery store, and
convenience store and compared with 2005 Dietary Guidelines.
Results:  Traditional fast-food outlets represented 84 (41%) of the 205 opportunities for
procurement of fast food; 109 (53.2%) were convenience stores and 12 (5.8%) supermarkets/
grocery stores. Although a s imilar variety of regular breakfast and lunch/dinner entrées were
available in traditional fast-food outlets and convenience stores, the variety of healthier breakfast
and lunch/dinner entrées was significantly greater in fast food outlets. Compared with convenience
stores, supermarkets/grocery stores provided a greater variety of regular and healthier entrées and
lunch/dinner side dishes.
Conclusion:  Convenience stores and supermarkets/grocery stores more than double the
potential access to fast foods in this rural area than traditional fast-food outlets alone; however,
traditional fast food outlets offer greater opportunity for healthier fast food options than
convenience stores. A complete picture of fast food environment and the availability of healthier
fast food options are essential to understand environmental influences on diet and health
outcomes, and identify potential targets for intervention.
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Background
Between 1977 and 1996, a dramatic shift in food sources
in the U.S. was observed that reflected a significant
increase in calories consumed from away-from-home ver-
sus home-prepared food.[1] Trends indicate that more
Americans eat out, and today, almost 50% of the U.S.
food dollar is spent at full-service and fast food restau-
rants[2,3]. Meals purchased away from home are playing
an increasingly important role in the amount and type of
foods consumed [1,4]. Household economics, opportu-
nity costs, time constraints, and convenience appear to be
major factors that influence greater reliance on food pre-
pared outside the home [5-7].
Fast-food places have surpassed full-service restaurants as
the largest source of away-from-home foods[1], which
may explain why many researchers believe that consump-
tion of fast-food items is a contributor to obesity[8,9].
Current investigations point to the increased availability
of energy-dense foods as a major contributor to energy
imbalance and obesity [10-17]. Fast food is considered to
be low-cost (and almost resistant to inflation)[18],
energy-dense, low in several important nutrients, and
high in calories, fat, and cholesterol[1,17]. Increased con-
sumption of fast food is associated with lower intake of
fruits and vegetables, increased body weight, increased
intake of carbonated beverages, and lower consumption
of milk and grains[8,17,19,20].
Some full-service and fast-food restaurants have recently
added healthier options to menus as well as menu identi-
fication of healthier options; however, there have been
few studies to examine such offeringsin fast food restau-
rants [21-25]. Although identifying healthier options and
providing nutrition information on the menu appears to
be an emerging trend within the food industry, a great
deal of variability exists between food outlets and availa-
ble nutrition information[4,22,23,26].
While these studies provide nascent insight into the avail-
ability of healthier fast-food options in traditional, "big
chain" fast-food restaurants in urban areas, little is known
about availability in rural areas in the United States. Rural
areas in the United States are increasing in population,
especially in minority population [27,28]. At the same
time, there is a greater prevalence of obesity among adults
and children [29-31] and limited access to supermarkets,
which provide larger selections of healthy foods [32-34].
Further, there is little understanding of the extent to which
convenience stores, supermarkets, and mass merchandis-
ers have added fast foods to their primary business as they
seek new sales opportunities and increase the access of fast
foods to consumers. This "channel blurring" has created
nontraditional fast-food outlets, where fast food items are
sold by retail stores in which the primary business is not
fast food [6].
This study expands our understanding of the fast-food
environment by: 1) identifying all opportunities for the
procurement of fast-food entrées and side dishes in a six-
county rural region of Texas using ground-truth methods;
and 2) determining the extent to which a variety of regular
and healthier fast-food options was associated with the
type of primary business – traditional fast food outlet,
convenience store, and supermarket/grocery.
Methods
Rural setting and sample
Data were obtained from the 2006 Brazos Valley Food
Environment Project (BVFEP) for six rural counties in the
central Brazos Valley region of Texas (land area of 11,567
km2). The six rural counties comprise, along with one
urban county, a planning region created by the legislature.
The region's boundaries were based upon such character-
istics as geographic features, economic market areas, labor
markets, and commuting patterns[35]. The BVFEP, which
was approved by the Institutional Review Board at Texas
A&M University, is an ongoing examination of the food
environment using ground-truth methods. Details on the
counties and ground-truth methods for identifying all
food stores and food service places have been reported
elsewhere [33]. Briefly, all highways (Interstate, U.S., and
State), farm-to-market roads, and city or town streets and
roads within the six-county area were systematically
driven; a "windshield survey" completed; and on-site geo-
graphic coordinates determined to identify, classify, and
locate the position of all food stores and food service
places [33]. All counties were revisited to ensure the com-
pleteness of the data. The study sample included all retail
locations that provided an opportunity for the procure-
ment of fast food.
Data collection procedure
A two-part observational survey instrument was devel-
oped, based on prior restaurant audits, recommendations
from the 2005 Dietary Guidelines for Americans, and
input from local Registered Dietitians [36-38]. The first
part recorded site information, such as store type, store
hours, store exterior (parking lot and building), condition
of the parking lot, ads or promotions identifying fast food,
ads or promotions for healthy foods, store interior, store
size (e.g., number of booths and tables), and number of
registers. The second part of the survey instrument
included an assessment of menu items (e.g., entrées, side
dishes, beverages, and desserts) including availability of
healthier options, identification of nutritional informa-
tion, and preparation methods [39,40].
Measures
Outlet Type
Using data from the BVFEP, all traditional fast food outlets,
supermarkets/grocery stores, and convenience stores were
assessed for availability of fast-food items. In addition to tra-BMC Public Health 2008, 8:395 http://www.biomedcentral.com/1471-2458/8/395
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ditional fast food outlets, only those supermarkets/grocery
stores (n = 12) and convenience stores (n = 109) that offered
fast food items were included in the sample. Using the North
American Industry Classification System as a guide, we
defined the outlets based on their primary business[41]. Tra-
ditional fast food outlets are limited-service restaurants that
provide the sale of quick service foods that are ready for
immediate consumption on premises, taken out or delivered
to the customer's location, and where customers pay before
eating. These do not include snack and nonalcoholic bever-
age bars[41,42]. Convenience stores or food marts (with or
without fuel pumps) are primarily engaged in retailing a lim-
ited line of good that generally includes milk, bread, soda,
and snacks. This can either be a convenience store or a gaso-
line station setting. Supermarkets or grocery stores are prima-
rily engaged in retailing a general line of food; fresh fruits and
vegetables; and fresh and prepared meats, fish, and poul-
try[41]. After the pre-test assessment and modification, data
were collected on-site over a four-week period (August to
September 2006), and entered from hard copy into a rela-
tional database.
Breakfast Entrée
Four breakfast entrées were identified: 1) breakfast sand-
wich, 2) breakfast taco, 3) breakfast meals, and 4) break-
fast pastry. An entrée was considered to be healthier when
at least one of the following options were available: lean
meat, 100% whole wheat/whole grain bread, low-fat
cheese, 100% whole wheat/whole grain tortilla, eggs with-
out cheese, or pastry made of 100% whole wheat/whole
grain or low-fat. A regular breakfast entrée variety score
was calculated by summing the number of breakfast
entrées (range 0–4); a healthier breakfast entrée variety
score was calculated by summing the number of healthier
breakfast entrées (range 0–1).
Lunch/Dinner Entrée
Eleven lunch/dinner entrées were identified with health-
ier options including: grilled meat, chicken, fish, or other
cooked meats; 100% whole wheat/whole grain bun, pizza
crust, tortilla, or wrap; no breading on chicken, fish, orme-
ats; lean cuts of other cooked meats, cold cuts, or meat sal-
ads; low-fat cheese; low-fat or fat-free dressing; baked
chips; brown rice; low-fat sauce or no sauce option; or no
added fat, such as cheese or bacon. A healthier lunch/din-
ner entrée would be classified as having a healthier option
when at least one healthier option was identified. A regu-
lar lunch/dinner entrée variety score was calculated by
summing the number of lunch/dinner entrées (range 0–
10); a healthier lunch/dinner entrée variety score was cal-
culated by summing the number of healthier lunch/din-
ner entrées (range 0–5).
Lunch/Dinner Side Dishes
The availability of side dishes with healthier options
included: fruit (either without added fat or sugar, or 100%
fruit juice); vegetables that were either steamed/roasted or
not fried; potatoes with at least one of the following
options – baked, no fat added, or low-fat options; soup
identified as either low fat or reduced sodium; baked
chips; potato salad with low-fat dressing; chili with either
lean meat or turkey; corn either without fat or without
sauce; or coleslaw with low-fat dressing. A side dish was
classified as having a healthier option when at least one
healthier option was identified. A regular lunch/dinner
side dish variety score was calculated by summing the
number of lunch/dinner side dishes (range 0–5); a health-
ier lunch/dinner side dish variety score was calculated by
summing the number of healthier lunch/dinner side
dishes (range 0–2).
National Chain Affiliation
A binary variable, national chain affiliation, identified fast
food outlets as being affiliated with a national chain (n =
56).
Statistical analysis
All statistical analyses were performed using Stata Statisti-
cal Software Release 9 (Stata Corporation, College Station,
TX, 2005). The availability of a regular and healthier
breakfast entrée, lunch/dinner entrée, and lunch/dinner
side dish were calculated by type of primary business for
the entire sample. Summary scores were calculated for reg-
ular breakfast entrée variety, healthier breakfast entrée,
regular lunch/dinner entrée, healthier lunch/dinner
entrée, regular lunch/dinner side dish, healthier lunch/
dinner side dish. The difference in variety by type of pri-
mary business was assessed by using one-way analysis of
variance, with Bonferroni correction for multiple compar-
isons.
Multivariable regressions were used to examine the cor-
relation of type of primary business and national chain
affiliation with each of the six variety scores. Since each
variable consisted of "count" data, standard procedures
were used to determine if each of the outcome variables
of interest may be reasonably described by a Poisson dis-
tribution. The results of these procedures indicate that
none of the six outcome variables can be reasonablyde-
scribed by a Poisson distribution. Therefore the data
were analyzed using ordinal logistic regression with
robust (White-Huber-corrected) Standard Errors. Six
multivariable ordinal regression models were individu-
ally fitted to determine the relationship of type of pri-
mary business (i.e., traditional fast food outlet,
convenience store, supermarket/grocery store) and
national chain affiliation with: 1) regular breakfast
entrée variety, 2) healthier breakfast entrée variety, 3)
regular lunch/dinner entrée variety, 4) healthier lunch/
dinner entrée variety, 5) regular lunch/dinner side dish
variety, and 6) healthier lunch/dinner side dish variety.
Statistical significance was set at p < 0.05.BMC Public Health 2008, 8:395 http://www.biomedcentral.com/1471-2458/8/395
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Results
BVFEP data included 261 fast food outlets, convenience
stores, and grocery stores/supermarkets. At the time of the
fast food survey, 11 stores were no longer in business, and
45 stores did not sell fast food items (34 convenience
stores and 11 supermarket/grocery stores). This provided
a final sample of 205 opportunities for the procurement
of fast food: 84 (41%) fast food outlets, 109 (53.2%) con-
venience stores, and 12 (5.8%) supermarkets/grocery
stores. More than 65 percent of the 84 fast food outlets
were national chain brand (n = 56). Table 1 shows the
availability of regular and healthier breakfast entrées,
overall and by type of primary business. Among the busi-
ness that offered fast foods, 46.8% (n = 96) did not market
a breakfast entrée (data not shown). Breakfast sandwiches
were most frequently available, followed by breakfast
tacos. Very few healthy options were available for break-
fast sandwiches, tacos, or pastry.
The availability of regular and healthier lunch/dinner
entrées are shown in Table 2. More than 78% of locations
offering chicken served it as deep fried (91.2% of fast food
outlets, 65.7% of convenience stores, and 90.9% of super-
markets/grocery stores); a similar percentage also offered
chicken that was not fried or breaded. Deep frying was
customary method of preparation for fish (78%). Entrée
types providing the greatest amounts of healthier options
were chicken and entrée salads.
Side dishes were available in 125 (61%) of all locations.
Table 3 shows the availability of regular and healthier side
dishes. Overall, potatoes were the most frequently side
dish, followed vegetables. The availability of healthier
options for beverages and desserts was also surveyed
(results not shown). More than 94% of all locations
offered sugar-free soft drinks, while reduced or non-fat
milk was available at 10 fast food outlets (11.9%), and
low-fat or reduced sugar ice cream was available at 14.3%
(n = 12) fast food outlets and 1.8% (n = 2) convenience
stores.
Difference in variety scores among the three types of pri-
mary businesses are shown in Table 4. Supermarket/gro-
cery stores provided a greater variety of regular entrées
(breakfast and lunch/dinner) and side dishes than tradi-
tional fast food outlets or convenience stores. Conven-
ience stores offered less variety in healthier breakfast and
lunch/dinner entrées than either traditional fast food out-
lets or supermarket/grocery stores.
The results from multivariable ordinal logistic analyses for
regular and healthier variety of breakfast entrées, lunch/
dinner entrées, and lunch/dinner side dishes are shown in
Table 5. Data are presented as Odds Ratios (OR) and 95%
Confidence Intervals (CI) using White-Huber-corrected
SE. Compared with fast food outlets, convenience stores
and supermarket/grocery stores were more likely to have a
greater variety of regular entrées and side dishes. When it
came to healthier entrées or side dishes, traditional fast
food outlets offered a greater variety of healthier breakfast
entrées, healthier lunch/dinner entrées, and healthier
lunch/dinner side dishes.
Interestingly, having an affiliation with a national chain
was not associated with variety in any of the regular or
healthier entrées or side dishes.
Discussion
Although the foodservices market recognizes several
trends in foodservice, such as healthier menu options and
blurring the channels by marketing products outside a
company's primary product area[6,43], little is known
about the availability of healthier fast-food options
beyond a few traditional national chain brandsin urban
areas [4,21-24]. This is the first study, to our knowledge,
that describes the availability of healthier options for
breakfast and lunch/dinner entrées and lunch/dinner side
Table 1: Menu identification of regular and healthier breakfast entrées, overall and by type of primary business
Overall
(n = 205)
% (n)
Traditional Fast Food
(n = 84)
% (n)
Convenience
(n = 109)
% (n)
Supermarket/Grocery
(n = 12)
% (n)
Individual breakfast entrée
Breakfast sandwich* 47.8 (98) 33.3 (28) 56.0 (61) 75.0 (9)
Healthier option† 5.1 (5) 12.8 (5) 0 0
Breakfast taco* 33.2 (68) 34.5 (30) 28.4 (31) 58.3 (7)
Healthier option† 5.9 (4) 6.7 (2) 1.8 (2) 0
Breakfast meal* 14.6 (30) 17.9 (15) 8.3 (9) 50.0 (6)
Healthier option† 96.7 (29) 100.0 (15) 88.9 (8) 100.0 (6)
Breakfast pastry* 15.1 (31) 19.0 (16) 11.9 (13) 16.7 (2)
Healthier option† 00 0 0
*Percent of overall (combined), traditional fast food outlets, convenience stores, or supermarket/grocery stores
†Percent of overall, traditional fast food outlets, convenience stores, or supermarkets/grocery stores that offered a specific breakfast entréeBMC Public Health 2008, 8:395 http://www.biomedcentral.com/1471-2458/8/395
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Table 2: Menu identification of regular and healthier lunch/dinner entrées, overall and by type of primary business
Overall
(n = 205)
% (n)
Traditional Fast Food
(n = 84)
% (n)
Convenience
(n = 109)
% (n)
Supermarket/Grocery
(n = 12)
% (n)
Individual lunch/dinner entrée
Hamburger* 53.2 (109) 50.0 (42) 56.0 (61) 50.0 (6)
Healthier option† 00 0 0
Chicken* 67.3 (138) 67.9 (57) 64.2 (70) 91.7 (11)
Healthier option† 65.2 (90) 80.7 (46) 30.3 (33) 81.8 (11)
Fish* 24.4 (50) 27.4 (23) 16.5 (18) 75.00 (9)
Healthier option† 00 0 0
Other cooked meats* 48.3 (99) 41.7 (35) 51.4 (56) 66.7 (8)
Healthier option† 4.0 (4) 0 5.4 (3) 12.5 (1)
Cold cuts/meat salads* 45.4 (93) 21.4 (18) 60.5 (66) 75.0 (9)
Healthier option† 14.0 (13) 61.1 (11) 3.0 (2) 0
Pizza* 19.0 (39) 19.0 (16) 20.2 (22) 8.3 (1)
Healthier option† 35.9 (14) 62.5 (10) 18.2 (4) 0
Mexican food* 46.8 (96) 33.3 (28) 58.7 (64) 33.3 (4)
Healthier option† 14.6 (14) 32.1 (9) 7.8 (5) 0
Asian food* 18.5 (38) 3.6 (3) 24.8 (27) 66.7 (8)
Healthier option† 00 0 0
Salad as entrée* 34.6 (71) 54.8 (46) 15.6 (17) 66.7 (8)
Healthier option† 77.5 (55) 91.3 (42) 47.1 (8) 62.5 (5)
Hot dogs* 41.5 (85) 26.2 (22) 52.3 (57) 50.0 (6)
Healthier option† 00 0 0
Wrap sandwich* 16.6 (34) 32.1 (27) 4.6 (5) 16.7 (2)
Healthier option† 67.6 (23) 74.1 (20) 20.0 (1) 100.0 (2)
*Percent of overall (combined), traditional fast food outlets, convenience stores, or supermarket/grocery stores
†Percent of overall, traditional fast food outlets, convenience stores, or supermarkets/grocery stores that offered a specific lunch/dinner entrée
Table 3: Menu identification of regular and healthier lunch/dinner side dishes, overall and by type of primary business
Overall
(n = 205)
% (n)
Traditional Fast
Food
(n = 84)
% (n)
Convenience
(n = 109)
% (n)
Supermarket/Grocery
(n = 12)
% (n)
Individual side dish
Fruit* 2.4 (6) 5.9 (5) 0.9 (1) 0
Healthier option† 83.3 (5) 100.0 (5) 0 0
Vegetables* 21.0 (43) 20.2 (17) 15.6 (17) 75.0 (9)
Healthier option† 53.5 (23) 47.1 (8) 35.3 (6) 100.0 (9)
Potato* 50.7 (104) 65.5 (55) 35.8 (39) 83.3 (10)
Healthier option† 11.5 (12) 9.1 (5) 12.8 (5) 20.0 (2)
Soup* 2.9 (6) 5.9 (5) 0 8.3 (1)
Healthier option† 00 0 0
Chips* 14.6 (30) 25.0 (21) 8.3 (9) 0
Healthier option† 36.7 (11) 52.4 (11) 0 0
Potato salad* 12.2 (25) 10.7 (9) 6.4 (7) 75.0 (9)
Healthier option† 4.0 (1) 11.1 (1) 0 0
Chili* 1.5 (3) 2.4 (2) 0 8.3 (1)
Healthier option† 00 0 0
Corn* 10.2 (21) 11.9 (10) 6.4 (7) 33.3 (4)
Healthier option† 80.9 (17) 70.0 (7) 85.7 (6) 100.0 (4)
Cole slaw* 15.1 (31) 17.9 (15) 7.3 (8) 66.7 (8)
Healthier option† 00 0 0
*Percent of overall (combined), traditional fast food outlets, convenience stores, or supermarket/grocery stores
†Percent of overall, traditional fast food outlets, convenience stores, or supermarkets/grocery stores that offered a specific lunch/dinner side dishBMC Public Health 2008, 8:395 http://www.biomedcentral.com/1471-2458/8/395
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dishes in traditional and nontraditional fast-food oppor-
tunitiesin a large rural area. Three key findings warrant
further examination: 1) in this study sample, more oppor-
tunities exist for the procurement of fast-food entrées and
side dishes from convenience stores and supermarket/gro-
ceries than from the traditional fast-food outlet where the
primary business is fast food; 2)supermarket/grocery
stores had a greater variety of entrées and side dishes than
traditional fast-food outlets or convenience stores; and 3)
convenience stores offered significantly less variety of
healthier breakfast and lunch/dinner entrées and lunch/
dinner side dishes than did traditional fast food outlets.
Based on utilization of ground-truth methods (e.g., driv-
ing all major roads and conducting on-site surveys) to
identify opportunities for procuring fast food [33], almost
60% of the fast food opportunities in the six rural counties
were provided by nontraditional fast food outlets where
the primary business was as convenience stores or super-
markets/grocery stores. This is important, given that the
preponderance of research on access to fast food focused
on traditional fast food outlets, especially the national
chains [44-48]. As important as away-from-home foods
are to dietary intake, restricting the measurement of fast
foods to traditional fast food locations may overlook a
Table 4: Comparison of regular and healthier entrée and side dish variety scores by type of primary business*
Traditional Fast Food
(n = 84)
Convenience
(n = 109)
Supermarket/Grocery
(n = 12)
Breakfast entrée variety scores
Regular breakfast entrée variety 1.06 ± 1.41 1.05 ± 1.06 2.00 ± 1.54§‡
Healthier breakfast entrée variety† 0.63 ± 0.55 0.15 ± 0.36¶ 0.67 ± 0.50§
Lunch/dinner entrée variety scores
Regular lunch/dinner entrée variety 3.77 ± 2.01 4.25 ± 2.33 6.00 ± 2.09§‡
Healthier lunch/dinner entrée variety† 2.0 ± 1.33 0.53 ± 0.79¶ 1.42 ± 1.08§
Lunch/dinner side dish variety scores
Regular lunch/dinner side dishes variety 1.65 ± 1.33 0.81 ± 1.17¶ 3.50 ± 1.78§‡
Healthier lunch/dinner side dish variety† 0.52 ± 0.71 0.39 ± 0.69 1.50 ± 0.85§‡
Values are mean ± standard deviation
*One-way analysis of variance, with Bonferroni adjustment for multiple comparisons
†Healthier variety score values for businesses that market regular entrée or side dish
‡ Difference of means between supermarket/grocery stores and traditional fast food outlets (p < 0.05)
§Difference of means between supermarket/grocery stores and convenience stores (p < 0.05)
¶ Difference of means between convenience stores and traditional fast food outlets (p < 0.05)
Table 5: Odds ratios and 95% CI from ordinal logistic regression models correlating type of food outlet with increased variety of 
regular and healthier breakfast entrées, lunch/dinner entrées, and lunch/dinner side dishes
Breakfast Entrée Variety Lunch/dinner entrée variety Lunch/dinner side dish variety
Regular breakfast 
entrée variety
Healthier 
breakfast entrée 
variety
Regular lunch/
dinner entrée 
variety
Healthier lunch/
dinner entrée 
variety
Regular lunch/
dinner side dish 
variety
Healthier lunch/
dinner side dish 
variety
OR (95% CI) OR (95% CI) OR (95% CI) OR (95% CI) OR (95% CI) OR (95% CI)
Convenience 
store*
1.5 (0.64, 3.3) 0.30‡ (0.10,0.85) 2.3‡ (1.03, 5.3) 0.24¶ (0.11, 0.48) 0.17¶ (0.07, 0.40) 0.23¶ (0.10, 0.55)
Supermarket/
grocery store*
5.2‡ (1.1, 24.2) 2.9 (0.72, 12.1) 10.6¶ (2.8, 39.7) 1.02 (0.28, 3.7) 8.4§ (1.7, 42.1) 2.3 (0.53, 9.8)
National chain 
affiliation†
1.2 (0.44, 3.1) 0.98 (0.35, 2.7) 2.1 (0.95, 4.9) 2.3 (0.99, 5.5) 0.59 (0.27, 1.3) 0.63 (0.27, 1.5)
Pseudo R2of model 0.013 0.081 0.017 0.086 0.087 0.060
Significance of χ2 in 
model
0.191 0.002 0.006 <0.0001 <0.0001 <0.001
* Referent is traditional fast food outlet
†Referent is no national chain affiliation
‡P < 0.05
§P < 0.010
¶P < 0.001BMC Public Health 2008, 8:395 http://www.biomedcentral.com/1471-2458/8/395
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substantial portion of the fast food available within a
given food environment. The decision to purchase food
away from home or prepare food at home is weighed by
the consumer based on cost in time and money, which
commodity is of greater value, and which method of food
acquisition allows retention of the commodities[6,49,50].
For the individual who makes food choices based on
travel time and money, fast food typically offers a quick
meal at an inexpensive price. Travel time as a commodity
may be of even greater value in rural environments where
the travel distance between all destinations (including
grocery stores for the purchase of raw goods) may be great.
A number of factors might explain the larger number of
nontraditional fast food outlets in the survey area, com-
pared with traditional fast-food outlets. Convenience
stores, which have built their business on fast service and
longer hours of operation, understand the consumer's
need for convenient shopping, especially one-stop shop-
ping[51]. With increased costs and competition from
other retail channels, the addition of fast food helps con-
venience store operators attract and hold customers on a
daily basis, thereby increasing revenues[43]. Concomi-
tantly, rural residents face added transportation costs;
have better spatial access to convenience stores [33]; and
thus may demand more services in one location. Addi-
tionally, supermarkets and grocery stores face the
encroachment of other retail channels, such as dollar
stores, mass merchandisers, and drugstores[52]. As a
result, supermarkets and groceries seek to expand their
offerings and provide the consumer with convenient,
appealing foods and a reason to shop more frequently.
Interestingly, supermarket/grocery stores were consist-
ently offered a greater variety of regular fast-food breakfast
entrées, lunch/dinner entrées, or lunch/dinner side dishes
than either fast food outlets or convenience stores. How-
ever, when controlling for other primary businesses and
national chain affiliation, convenience stores more likely
to offer a greater variety of regular lunch/dinner entrées
and lower variety of healthier breakfast entrées, lunch/
dinner entrées or side dishes than traditional fast-food
outlets. To residents in these six rural counties, conven-
ience stores provide best access (nearest location) to food
items[33]. The results of this study extend those findings
to suggest best access to less variety of healthier fast-food
entrées. Furthermore, in addition to traditional fast-food
outlets, convenience stores should be targeted for expan-
sion of healthier food offerings. While the findings of this
study offer insight into the availability of healthier food
options at all stores selling fast food within rural areas,
further investigation would likely identify potential strat-
egies for increasing healthier options within these stores.
There are several limitations that require mention. First,
we were unable to assess exact nutritional information.
Due to a lack of nutritional information on menus, it is
difficult to assess whether a menu item identified as "low
fat" or "light" would actually be considered a healthier
option according to recommendations of the Dietary
Guidelines[37]. Second, the availability of healthier food
items may have been underestimated where a menu did
not identify a healthier option as being healthier (e.g., tur-
key breast or deli chicken breast). Third, we are unable to
report test-retest or inter-rater reliability results. Fourth,
data did not capture time of day for the assessment and
the potentialunderestimation of breakfast offerings when
data were collected later in the day and breakfast menus,
signs, or food items were not visible. We expect this to be
a factor more in a convenience store or supermarket/gro-
cery store than in a fast food outlet. Future qualitative
work will include interviews with owners/managers and
observations of the stores during business hours to iden-
tify barriers and facilitators for making additional health-
ier options available within all types of fast-food
opportunities and communicating this to the public.
Finally, full-service restaurants are now increasing their
marketing of take-out foods[53]. Future work will include
an assessment of healthier options in take-out foods from
full-service restaurants.
Conclusion
Despite these limitations, this study furthers our knowl-
edge about availability of opportunities for the procure-
ment of fast food in a rural environment. By using
ground-truthed methods, this study reduced the potential
for misrepresentation based on data from publicly or
commercially available list of food outlets[33]. Food
options and information made available to the consumer
play a large role in the selection of food within in a food
store location. This study highlights the variability in the
variety of healthier fast-food options among traditional
fast-food outlets, convenience stores, and supermarkets/
grocery stores, all selling fast food in a rural environment.
While the influence of consumer demand for various food
options cannot be ignored, the lack of available healthier
options should be considered as an intervention point for
improving the health status of rural populations. Food
intake is directly related to weight status, which can be
associated with negative health outcomes. The environ-
ment plays a pivotal role in an individual's food acquisi-
tion (and thus intake), as a consumer can only purchase
and consume those foods that are available [54-56].
Competing interests
The authors declare that they have no competing interests.BMC Public Health 2008, 8:395 http://www.biomedcentral.com/1471-2458/8/395
Page 8 of 9
(page number not for citation purposes)
Authors' contributions
JC developed the original idea for assessing the availabil-
ity healthy options. JS worked with JC on the develop-
ment of the observational instrument and the protocol for
collection of data. JC wrote the first draft of the paper. JH
assisted with multivariate analyses. JS, AM, JA, and JH pro-
vided comments and proposed revisions. All authors have
read and approved the final manuscript.
Acknowledgements
This research was supported in part by the Centers for Disease Control 
and Prevention, Prevention Research Centers program, through the Texas 
Healthy Aging Research Network (JS, Principal Investigator) and Center for 
Community Health Development cooperative agreement # U48 DP-
000045-01SI. We would also like to acknowledge the work of our GIS Ana-
lyst, Scott Horel, for mapping all the fast food opportunities in this study.
References
1. Guthrie JF, Lin B-H, Frazao E: Role of Food Prepared Away from
Home in the American Diet, 1977–78 versus 1994–96:
Changes and Consequences.  J Nutr Educ Behav 2002, 34:140-150.
2. Clauson A: Spotlight on National Food Spending.  Food Review
2000, 23(3):15-17.
3. Kant AK, Graubard BI: Eating out in America. 1987–2000:
trends and nutritional correlates.  Preventive Medicine 2004,
38:243-249.
4. Lewis LB, Sloane DC, Nascimento LM, Diamant AL, Guinyard JJ,
Yancey AK, Flynn G: African Americans' Access to Healthy
Food Options in South Los Angeles Restaurants.  Am J Public
Health 2005, 95:668-673.
5. Drewnowski A: Obesity and the Food Environment.  Am J Prev
Med 2004, 27(3S):154-162.
6. Stewart H, Blisard N, Bhuyan S, Nayga RM Jr: The Demand for
Food Away From Home: Full-Service or Fast Food?  Eco-
nomic Research Service, USDA; 2004. 
7. Jabs J, Devine CM: Time scarcity and food choices: An over-
view.  Appetite 2006, 47:196-204.
8. Jeffery RW, French SA: Epidemic Obesity in the United States:
Are Fast Foods and Television Viewing Contributing?  Am J
Public Health 1998, 88:277-280.
9. Thompson O, Ballew C, Resnicow K, Must A, Bandini L, Cyr H, Dietz
W:  Food purchased away from home as a predictor of
change in BMI z-score among girls.  International Journal of Obesity
2004, 28:282-289.
10. Hill JO, Melanson EL: Overview of the determinants of over-
weight and obesity: current evidence and research issues.
Med Sci Sports Exerc 1999, 31(11 Suppl):S515-S521.
11. Hill JO, Wyatt HR, Reed GW, Peters JC: Obesity and the Environ-
ment: Where Do We Go from Here?  Science 2003,
299(7):853-855.
12. (WHO) WHO: Obesity: Preventing and managing the global
epidemic.  Organization WH; 1998. 
13. Popkin BM, Duffey K, Gordon-Larsen P: Environmental influences
on food choice, physical activity and energy balance.  Physiol
Behav 2005, 86:603-613.
14. Jeffery RW, Utter J: The changing environment and population
obesity in the United States.  Obesity Research 2003, 11:12S-22S.
15. Prentice A, Jebb S: Fast foods, energy density, and obesity: a
possible mechanistic link.  obesity reviews 2003, 4:187-194.
16. Story M, Kaphingst KM, Robinson-O'Brien R, Glanz K: Creating
Healthy Food and Eating Environments: Policy and Environ-
mental Approaches.  Annu Rev Public Health 2008, 29:1-6.
17. Bowman SA, Vinyard BT: Fast Food Consumption of U.S.
Adults: Impact on Energy and Nutrient Intakes and Over-
weight Status.  Journal of the American College of Nutrition 2004,
23(2):163-168.
18. Monsivais P, Drewnowski A: The Rising Cost of Low-Energy-
Density Foods.  J Am Diet Assoc 2007, 107:2071-2076.
19. French S, Harnack L, Jeffery R: Fast food restaurant use among
women in the Pound of Prevention study: dietary, behavioral
and demographic correlates.  International Journal of Obesity 2000,
24:1353-1359.
20. Paeratakul S, Ferdinand DP, Champagne CM, Ryan DH, Bray GA:
Fast-food consumption among US adults and children: Die-
tary and nutrient intake profile.  J Am Diet Assoc 2003,
103:1332-1338.
21. Burton S, Creyer EH, Kees J, Huggins K: Attacking the obesity
epidemic: the potential health benefits of providing nutrition
information in restaurants.  American Journal of Public Health 2006,
96(9):1669-1675.
22. Cassady D, Housemann R, Dagher C: Measuring Cues for Healthy
Choices on Restaurant Menus: Development and Testing of
a Measurement Instrument.  Am J Health Promot 2004,
18(6):444-449.
23. Wootan MG, Osborn M, Malloy CJ: Availability of point-of-pur-
chase nutrition information at a fast food restaurant.  Preven-
tive Medicine 2006 in press.
24. O'Dougherty M, Harnack LJ, French SA, Story M, Oakes JM, Jeffery
RW: Nutrition Labeling and Value Size Pricing at Fast-food
restaurants: A Consumer Perspective.  Am J Health Promot 2006,
20(4):247-250.
25. Fitzgerald CM, Kannan S, Sheldon S, Allen Eagle K: Effect of a pro-
motional campaign on heart-healthy menu choices in com-
munity restaurants.  Journal of the American Dietetic Association
2004, 104:429-432.
26. Baker EA, Schootman M, Barnidge E, Kelly C: The Role of Race and
Poverty in Access to Foods That Enable Individuals to
Adhere to Dietary Guidelines.  Preventing Chronic Disease 2006,
3(3):A76.
27. USDA-ERS: Rural America At A Glance -2007 Edition.  Eco-
nomic Information Bulletin Number 31 2007.
28. Kandel W, Cromartie J: New Patterns of Hispanic Settlement
in Rural America.  USDA-ERS, Rural Development Research
Report Number 99; 2004. 
29. Patterson PD, Moore CG, Probst JC, Shinogle JA: Obesity and
Physical Inactivity in Rural America.  The Journal of Rural Health
2004, 20(2):151-159.
30. Jackson JE, Doescher MP, Jerant AF, Hart LG: A National Study of
Obesity Prevalence and Trends by Type of Rural County.  The
Journal of Rural Health 2005, 21(2):140-148.
31. Liu J, Bennett KJ, Harun N, Zheng X, Probst JC, Pate RR: Over-
weight and Physical Inactivity among Rural Children Aged
10–17: A National and State Portrait.  South Carolina Rural
Health Research Center; 2007. 
32. Liese AD, Weis KE, Pluto D: Food store types, availability and
cost of foods in a rural environment.  J Am Diet Assoc 2007,
107:1916-1923.
33. Sharkey J, Horel S: Neighborhood Socioeconomic Deprivation
and Minority Composition Are Associated with Better
Potential Spatial Access to the Food Environment in a Large
Rural Area.  J Nutr 2008, 138:620-627.
34. Blanchard T, Lyson T: Food Availability & Food Deserts in the
Nonmetropolitan South.   [http://srdc.msstate.edu/focusareas/
health/fa/fa_12_blanchard.pdf].
35. About BVCOG  Brazos Valley Council if Governments  [http://
www.bvcog.net/?s=about&pg=about_main].
36. Lewis LB, Sloane DC, Nascimento LM, Diamant AL, Guinyard JJ,
Yancey AK, Flynn G: African Americans' access to healthy food
options in South Los Angeles restaurants.  American Journal of
Public Health 2005, 95(4):668-673.
37. 2005 Dietary Guidelines for Americans.  Services USDoAUa-
DoHaH: United States Department of Agriculture (USDA); 2005. 
38. Dietary Guidelines for Americans 2005   [http://
www.health.gov/dietaryguidelines/dga2005/document/pdf/
DGA2005.pdf]
39. Baker EA, Schootman M, Barnidge E, Kelly C: The role of race and
poverty in access to foods that enable individuals to adhere
to dietary guidelines.  Preventing Chronic Disease 2006 in press.
40. Young LR, Nestle M: The contribution of expanding portion
sizes to the US obesity epidemic.  American Journal of Public Health
2002, 92(2):246-249.
41. U.S. Census Bureau: North American Industry Classification
System (NAICS).   [http://www.census.gov/epcd/www/naics.html].
42. Price CC: Trends in Eating Out.  Food Review 1997, September–
December:18-19.Publish with BioMed Central    and   every 
scientist can read your work free of charge
"BioMed Central will be the most significant development for 
disseminating the results of biomedical research in our lifetime."
Sir Paul Nurse, Cancer Research UK
Your research papers will be:
available free of charge to the entire biomedical community
peer reviewed and published  immediately upon acceptance
cited in PubMed and archived on PubMed Central 
yours — you keep the copyright
Submit your manuscript here:
http://www.biomedcentral.com/info/publishing_adv.asp
BioMedcentral
BMC Public Health 2008, 8:395 http://www.biomedcentral.com/1471-2458/8/395
Page 9 of 9
(page number not for citation purposes)
43. The food service boom rolls on   [http://www.foodinterna
tional.net/articles/efi-special/477/the-food-service-boom-rolls-
on.html]
44. Austin SB, Melly SJ, Sanchez BN, Patel A, Buka S, Gortmaker SL: Clus-
tering of Fast-Food Restaurants Around Schools: A Novel
Application of Spatial Statistics to the Study of Food Envi-
ronments.  Am J Public Health 2005, 95(9):1575-1581.
45. Cummins SC, McKay L, MacIntyre S: McDonald's Restaurants and
Neighborhood Deprivation in Scotland and England.  Am J
Prev Med 2005, 29(4):308-310.
46. Jeffery RW, Baxter J, McGuire M, Linde J: Are fast food restau-
rants an environmental risk factor for obesity?  International
Journal of Behavioral Nutrition and Physical Activity 2006, 3:2.
47. Macdonald L, Cummins S, Macintyre S: Neighbourhood fast food
environment and area deprivation – substitution or concen-
tration?  Appetite 2007, 49(1):251-254.
48. Powell LM, Auld MC, Chaloupka FJ, O'Malley PM, Johnston LD:
Access to Fast Food and Food Prices: Relationship with Fruit
and Vegetable Consumption Among Adolescents.  Advances in
Health Economics and Health Services Research 2007, 17:23-48.
49. Blinkley JK: The effect of demographic, economic, and nutri-
tion factors on the frequency of food away from home.  The
Journal of Consumer Affairs 2006, 40(2):372-391.
50. Becker GS: A theory of the allocation of time.  Economic Journal
1965, 75:493-517.
51. A Short History of the Convenience Store Industry   [http://
www.nacsonline.com/NACS/RESOURCES/RESEARCH/HISTORY/
Pages/default.aspx]
52. Leibtag ES: Where You Shop Matters: Store Formats Drive
Variation in Retail Food Prices.  Amber Waves 2005, November
2005:13-18.
53. Simmons D, McKenzie A, Eaton S, Cox N, Khan M, Shaw J, Zimmet
P: Choice and availability of takeaway and restaurant food is
not related to the prevalence of adult obesity in rural com-
munities in Australia.  International Journal of Obesity 2005,
29:703-710.
54. Morland K, Filomena S: Disparities in the availability of fruits
and vegetables between racially segregated urban neighbor-
hoods.  Public Health Nutrition 2007, 10(12):1481-1489.
55. Mehta NK, Chang VW: Weight Status and Restaurant Availa-
bility.  Am J Prev Med 2008, 34(2):127-133.
56. Pearce J, Blakely T, Witten K, Bartie P: Neighborhood Depriva-
tion and Access to Fast-Food Retailing.  Am J Prev Med 2007,
32(5):375-382.
Pre-publication history
The pre-publication history for this paper can be accessed
here:
http://www.biomedcentral.com/1471-2458/8/395/pre
pub